This study aimed to determine whether the incidence of hip fracture is greater among those living in institutions compared with those living in private homes. Over two and a half years of surveillance, 1832 hip fractures were identified, of which 58% were sustained by those living in private homes and 42% by those living in institutions. The risks of hip fracture, unadjusted for age and sex, were 10.5 times greater for those living in institutions compared with those living in private homes. After adjusting for age and sex, these greatly increased risks were maintained, although for both men and women the risks decreased with age, such that at ages over 90 years the risks were not significantly different. Given these findings, hip fracture prevention strategies that focus particularly on individuals within institutions are highly commended.
Introduction
In New Zealand, as in other industrialized countries, fractures of the femoral neck are an important cause of mortality, morbidity and disability among older people [1] [2] [3] [4] [5] . In addition, as has been shown in other countries, hip fracture incidence is higher among women than men and incidence rates increase with increasing age [6] [7] [8] .
A recent report has suggested that the incidence of hip fracture may differ by residential status and in particular that the risks of hip fracture are greater for older people living in institutions compared with those living in private homes [9] . While the current emphasis of many falls prevention programmes among older people is on individuals living in private homes [10] , there is good evidence to show that physical activity programmes in institutions can also improve function [11] . If the incidence of fractures is indeed substantially higher among those living in institutions compared with those living in private homes, then it may be more cost effective to direct intervention programmes to these individuals.
The purpose of this study was to identify the incidence of hip fractures by sex and residential status among older people in the Auckland region, the largest urban area in New Zealand. Specifically, this study aimed to determine whether the incidence of hip fracture was greater among those living in institutions compared with those living in private homes.
Methods
The Auckland Hip Fracture Study is a large case-control study aimed at identifying potentially modifiable risk factors for fractures of the femoral neck among older people. In order to select 'cases' randomly to participate in the case-control study, a surveillance system was established between 8 July 1991 and 7 February 1994 to identify all individuals in the Auckland region, aged 60 years or older, who sustained a fracture of the femoral neck. All such individuals are admitted directly or transferred to either Auckland or Middlemore Hospitals. Management of hip fracture within private hospitals is extremely rare, as is conservative management without hospitalization [6] . Individuals who normally resided outside the Auckland region, those whose fracture was the result of some major trauma, such as a road traffic crash, or whose fracture was the result of a pre-existing pathological condition, such as a primary or metastatic bone cancer, were excluded from the surveillance system. Individuals were identified through the ward registers in each hospital. Demographic information, including age, sex and residence was obtained on each identified individual from the register. Residence was defined as being either a private home or an institution. An institution was defined as a supervised residential home or complex, specifically for the accommodation and care of older people, but did not include sheltered housing. Traditionally in New Zealand, rest homes have provided minimal (Category 1) and moderate (Category 2) levels of care, while private hospitals have provided moderate to total care (Category 3) [12] . However, as a consequence of the health reforms, all public long-termcare beds were closed in the Auckland region between 1989 and 1990, with patients being transferred to the private sector. Rest Homes were encouraged by way of government subsidies to expand their Category 2 capacities and in some cases to provide Category 3 facilities. Consequently the levels of care provided by both rest homes and private hospitals have become similar; thus more detailed examination of institutionalized individuals by type of institutional care was not undertaken. Crude incidence rates for femoral neck fractures for those in private homes and for those living in institutions were calculated using two population databases. The number of people aged 60 years or older living in the study area at the time of the study was obtained from the 1991 census data [13] . As the census data do not identify the residential status of individuals, data from a survey of all institutions for older people in the Auckland region, undertaken in 1993, were used to determine the number of individuals residing in them [12] . The total population figure, less those residing in institutions, was used to estimate the number of individuals residing in private homes.
Compared with those living in private homes, individuals living in institutions are older and a higher proportion are women. Thus, to examine the relationships between residence, age, sex and hip fracture, grouped data were analysed by logistic regression using the method of maximum likelihood [14] .
Results
Over the two and a half years of surveillance 1832 hip fractures were identified (Table I) Table I ].
The risks of hip fracture, unadjusted for sex or age, were 10.5 times higher (95% CI: 9.7-11.3) for those living in institutions compared with those living in private homes. The risks were 8.6 times higher (95% CI: 7.9-9.4) for women living in institutions compared with women living in private homes, while men living in institutions were 13.3 times more likely (95% CI: 11.3-15.5) to sustain a hip fracture compared with men living in private homes. Women aged 60-64 years living in institutions, were 17.0 times more likely (95% CI: 5.9-49.2) to sustain a fracture than women of the same age living in private homes (Table II) . The risks of hip fracture among women living in institutions compared with those living in private homes decreased with increasing age and beyond 90 years were no longer statistically significant. Men aged 60-64 years living in institutions were 23.7 times more likely (95% CI: 8. 7-64.8) to sustain a hip fracture than men of a comparable age living in private homes (Table II) . The risks also decreased with increasing age and beyond 90 years were no longer statistically significant.
The risks of hip fracture were significantly greater for 
Discussion
This study has shown that in Auckland, New Zealand, men and women aged 60 years or older who live in institutions comprise almost half those who sustain hip fractures. The incidence rate of hip fracture among this population is very high, such that one in every 25 individuals who lives in an institution is likely to sustain a hip fracture annually. Even when the age and sex differences between those living in private homes and institutions are taken into account, the risks of fracture are significantly greater for those living in institutions compared with those living in private homes. These findings, therefore, confirm earlier reports which suggest that older people living in institutions are at greater risk of hip fracture than independently living older people of the same age [9] . They also support the finding that the differences in risks are greatest for the 'younger old', with the differences in risks declining with age. Unlike earlier findings, however, these risks were found to be modified by sex, such that the risks for men living in institutions compared with those living in private homes were somewhat greater than those for women.
The higher incidence of hip fractures among individuals living in institutions compared with those living in private homes, particularly among the younger old, is likely to be related to the fact that those in institutions are, by virtue of the reason for their institutional admission, likely to have many more risk factors for hip fracture, particularly risk factors associated with an increased risk of falling. Recent reports that injury-causing falls are more frequent in older people living in institutions than among homedwelling older people further supports this contention [15] . There is good evidence to show that fall prevention programmes [16] and in particular physical activity programmes [11] among this population may be cost effective. In addition, recent research has shown a positive effect of hip protectors in reducing the risk of hip fracture, once an individual has fallen [17] . Given these latter findings and the results of the current study, there is a real need to focus prevention strategies on individuals residing in institutions, if efforts aimed at reducing hip fracture incidence are to be successful.
